Chernozemic soils, where during year l wheat was underseeded to clover and in year 2, the clover in late June was (a) green-manured and the field fallowed, (b) harvested for hay and then fallowed, or (c) harvested for hay and allowed to regrow. Gaseous losses during vear I were small and ranged from 1.3 kg N.ha.' (Blaine Lake clay loam) to 4.7 kg N.ha r(Hoey clay loam). Gaseous losses were somewhat higher during the second year, but differences between the various clover management practices were generally small. The contribution of lower soil horizons towards gaseous nitrogen losses were shown to be negligible. Aulakh et al. (1983), the 25-ha experimental fields for the experiments reported in this manuscript were adjacent fields and consequently there were minor differences in soil properties.
A 2-yr field study was carried out to assess gaseous losses of N as NrO * N, from two Black Chernozemic soils, where during year l wheat was underseeded to clover and in year 2, the clover in late June was (a) green-manured and the field fallowed, (b) harvested for hay and then fallowed, or (c) harvested for hay and allowed to regrow. Gaseous losses during vear I were small and ranged from 1.3 kg N.ha.' (Blaine Lake clay loam) to 4.7 kg N.ha r(Hoey clay loam). Gaseous losses were somewhat higher during the second year, but differences between the various clover management practices were generally small. The contribution of lower soil horizons towards gaseous nitrogen losses were shown to be negligible. (Rennie 1979; Johnson 1980; Grevers and de Jong 1982). One of the alternatives to summerfallow as now practiced is growing wheat underseeded to clover and incorporating the clover as a green manure in the fallow year. The increased water used by clover which formerly discouraged this practice may possibly be overcome by snow management techniques (de Jong and Paul 1982) .
The purpose of this investigation was to assess gaseous N losses and mineral N accumulation in cropping systems which included wheat underseeded to clover, followed in the second year by a selected number of clover management practices.
MATERIALS AND METHODS
The experiments were carried out in conjunction with the continuous wheat versus wheatfallow experiments reported earlier (Aulakh et al. 1983 ); a summary of the more important characteristics of the Hoey clay loam and the Blaine Lake clay loam soils on which these experiments were established is given in Table 1 .
It should be noted that the properties of these soils are very similar to those reported by Aulakh et al. (1983) The reader is referred to Aulakh el al ' (1982a, 1983) Lake site in october, 1981 (Fig.4) Cho et al. (1975) who found drastic decreases in the magnitude of denitrification with soil depth in a laboratory study. Thus, in field studies, gaseous losses of N from subsurface horizons need not be measured where the object of the study is to assess the effect of soil and crop management practices on the comparative rates of denitrification.
DISCUSSION
The cumulative N losses for the various clover management practices (1981) (1982) are approximately twice as high as where wheat underseeded to clover (1980) (1981) was grown ( Even under the drier-than-normal conditions which prevailed at both sites, but which were more severe at the Blaine Lake site, the loss of N as gaseous (NrO + Nr)-N was significantly higher where the clover had been green manured in comparison to where it had been removed and the soil fallowed. While the higher gaseous losses are associated with higher levels of soil NO. -N, it has been shown that the addition of easily decomposable carbon materials with a lower C:N ratio greatly enhance denitrification (Guenzi et al. 1978;  Aulakh and Rennie 1983) . Where the hay was allowed to regrow the over-winter capture of snow water was very much larger (Fig. a) For personal use only.
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